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<Abstract>

The optimal sequence of microvascular repair

during prolonged clamping in free flap transfer

In kyu Kim

Department of Medicine

The Graduate School, Yonsei
University

Directed by Professor Yoon Kyu Chung

During free flap transfer, the surgeon may begin to repair the artery or the vein by

unclamping the first vessel as soon as the repair is completed or by maintaining the
clamping of both vessels until the completion of all repairs. Maintaining a clamp on a
vessel is associated with vessel injury, and releasing the clamp may cause bleeding and
vascular stasis. The purpose of this study is to determine whether the sequence of
vessel repair and the duration of clamping affect the success of free flap transfer in
cases requiring prolonged clamping. Sixty abdominal fasciocutneous free flaps based on
the superficial inferior epigastric vessels were created in Sprague-Dawley rats. To
model clinical situations in which prolonged clamping is necessary, the study used a 1-
hour delay before the repair of the second vessel. The flaps were randominzed into four
groups. In group I (n=7), the artery was repaired first, and the arterial clamp was
removed immediately to allow arterial inflow. In group II (n=15), the arterial repair was
first, and the arterial clamp was maintained until completion of venous repair. In group
I (n=7), the venous repair was first, and the venous clamping maintained until
completion of the arterial repair. In group IV (n=7), initial venous repair was followed by
immediate unclamping before arterial repair. On the release of all the clamps, the
patency of arteries and viens was immediately confirmed and also after 1 hour using a
“milking” test. On the fifth postoperative day, each flap was assessed for necrosis and
for patency of the anastomoses. Of 7 flaps in each group, two failed in group I, three
failed in groups II and III, and two failed in group IV. The differences between groups
were not statistically significant (p=0.8). These results demonstrate that in cases
requiring prolonged occlusive clamping (2 to 3 hours), factors such as venous
congestion, possible clamp infury, and presence of static blood in contact with the new
anastomosis have relatively equivalent contributions to the risk of failure. Accordingly,
no advantage seems to be gained by beginning with the artery or the vein or by using

early or delayed unclamping of the first vessel repaired.



(Key word : free flap, clamping injury, venous congestion, stasis)

Fig. 1. Successful group. (Above, left) Preoperative design was done on bilateral lower abdomen, (Above-
center—-below, right) A free flap was created by isolating the skin paddle pedicled on the femoral artery and
vein, The femoral vessels have been tied and divided distal to the inferior epigastric branches. (Below, left)

Microanasomosis was done with #10-0 nylon. Patency was confirmed with Milking test.



Fig 2. Survival group. (Left) Immediate postoperative finding, (Right) Postoperative 5days, flap was

stable without congestion & necrosis.

Fig 3. Failed group. (Above left) Immediate postoperative finding. (Above right) Postoperative 1 day-
Flap was stable. (Below left) Postoperative 3 days— Circulation insufficiency & necrotic change was

seen. (Below right) Postoperative 5 days— flap necrosis & eschar formation was seen.



Fig. 4. Histologic finding of successful group. Longitudinal section of the anastomic site in a vein from a
successful flap. The endothelium is well preserved, forming an essentially continuous later on both sides
of the lumen. At this anastomosis, there is no evidence of thrombosis, mural inflammation or necrosis, but

endothelial cells are sparse and some of these are separated. (400, H & E stain)

Fig. 5. Histologic finding of failed group. (Left) Cross-sections of artery from failed flap. Normal

histologic architecture is preserved, but there is mural inflammation & endothelial thickness. (Right)
Longitudinal section of anastomosis site in a vein from a successful group. Thrombus has formed in an

area of presumed stasis without compromising the lumen; there is no evidence of inflammation or



	차 례
	국문요약
	제1 장 서론
	제 2 장 재료 및 방법
	2.1. 실험동물
	2.2. 수술준비 및 방법

	제 3 장 결과
	제 4 장 고찰
	제 5 장 결론

	참고문헌
	영문요약
	그림 차례
	그림1. Successful Group
	그림2. Survival Group
	그림 3. Failed Group
	그림 4. Histologic finding successful Group
	그림 5. Histologic finding successful Group

	표 차례
	표 1. 그룹의 분류
	표 2. 그룹별 결과 및 소요시간 평균간 비교
	표 3. 그룹별 피판괴사율 및 혈관 개통률
	표 4. 소요시간 비교


